Preparation and characterization of PLGA-β-CD polymeric nanoparticles containing methotrexate and evaluation of their effects on T47D cell line.
Among all cancers that affect women, breast cancer has most mortality rate. It is essential to attain more safe and efficient anticancer drugs. Recent advances in medical nanotechnology and biotechnology have caused in novel improvements in breast and other cancer drug delivery. Methotrexate is an anticancer drug that prevents the dihydrofolate reductase enzyme, which inhibits in the formation of DNA, RNA and proteins which have poor water-solubility. For enhancing the solubility and stability of drugs in delivery systems, we used methotrexate-loaded PLGA- beta-cyclodextrin nanoparticles. The PLGA- beta-cyclodextrin nanoparticles were synthesized by a double emulsion method and characterized with FT-IR and SEM. T47D breast cancer cell lines were treated with equal concentrations of methotrexate-loaded PLGA- beta-cyclodextrin nanoparticles and free methotrexate. MTT assay confirmed that methotrexate-loaded PLGA- beta-cyclodextrin nanoparticles enhanced cytotoxicity and drug delivery in T47D breast cancer cells. These results indicate that encapsulated drugs could be effective in controlled drug release for a sustained period would serve the purpose for long-term treatment of many diseases such as breast cancer.